Materials and Methods
General Information. All commercially available chemicals were used without further purification.
TMS-TEE, TMS-HEB and TMS-PEB
were prepared according to the published methods. [1] [2] [3] The solvents used in this study were processed by standard procedures. All reactions were carried out under a nitrogen atmosphere unless otherwise noted. 1 H and 13 C NMR experiments were carried out on a JEOL ECX-400MHz instrument. The morphology of as-prepared clusters was determined on a Hitachi H-7650 transmission electron microscope and a FEI Tecnai G2 20 high resolution transmission electron microscope. Raman spectra were collected using a Renishaw inVia Raman Microscopy at 633 or 532 nm excitation. TGA measurements were conducted on a TGA Q50 analyzer of TA Instrument. UV-Vis-NIR absorption spectra were measured in THF solution at room-temperature on a PerkinElmer Lambda35 spectrophotometer. Photoluminescent property was recorded on a PerkinElmer LS55 spectrophotometer.
Lifetime measurements were conducted on an Edinburgh FLS920 instruments.
CAUTION! Silver acetylide complexes are potentially explosive and should be handled with care and in small amounts. 
Synthesis of 1. TMS-TEE

X-ray Crystallographic Analysis
Data for complexes 1, 2 and 3 were collected at 173K with Mo-K radiation ( = 0.71073 Å) on a Rigaku Saturn 724+ CCD diffractometer with frames of oscillation range 0.5º. All structures were solved by direct methods, and non-hydrogen atoms were located from difference Fourier maps. Non-hydrogen atoms were subjected to anisotropic refinement by full-matrix least-squares on F 2 by using the SHELXTL program unless otherwise noticed. 4, 5 Crystal Supporting Tables   Table S1 . Screening of silver salt concentration for the preparation of 1. (Fig. 1C) , which is red-shifted relative to the peak at 2141 cm -1 for the carbon-carbon triple bond of
